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(57) Abstract: A utilitarian device is disclosed comprising a body (2) in which are incorporated electronic circuitry and a power 
storage component (10) therefor. The circuitry includes an electronic memory (24). and [»x)vision is made for adding infonnation to 
that memory (24) as the device is used. An induction generator (12) can also be incorporated in the body (2) to sustain the power 
storage component (10). Information can be added to the memory (10) at any stage from manufacture of the device to and during its 
^ ultimate use, thereby creating an effective history of the device in the memory (24). A particular embodiment of the invention is an 
1^ inhaler in which the ultimate user can keep an effective record of activity. 
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UTILITARIAN MEMORY DEVICES 

This invention relates to utilitarian devices in which infomriation 
can be stored, and in which such information can be varied. It has application 
in storing medical dosages where the use or consumption of those dosages 
5 must be monitored. A particular application is in inhalers whose overuse can 
be damaging to the user's health. 

According to the invention, a utilitarian device comprises a body having 
Incorporated therein electronic circuitry and a power storage component 
therefor. The circuitry includes an electronic memory, and means are 

10 provided for adding information to the memory as the product is used. These 
means would normally deliver an electronic signal to the circuitry which is 
recorded in the memory, and the device may include a mechanisrh for 
generating such an electrical signal in response to use of the product. The 
mechanism is typically a piezoelectric device or a microswitch, and may be 

15 operated manually by a user each time the device is used. Alternatively, the 
mechanism can be installed in the device in such a manner that it is activated 
automatically when the device is used. A piezoelectric crystal or a proximity 
detector for example, disposed behind a membrane at a surface of the body, 
can be very sensitive to changes at the surface. Located in the wall of a duct, 

20 such a device can monitor the passage of material along the duct, while itself 
being fully protected. 

The power storage component in a product of the invention is typically 
a rechargeable battery or capacitor. Recharging can be conducted via 
external connectors, but it is preferred to include in the device an induction 
25 generator for sustaining the power storage component for the circuitry, the 
generator having elements movable relative to one another such that 
movement of the container provokes such relative movement. Solar cells can 
also be used. 
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The electronic memory can be used to retain a wide range of 
information relating to use of the device. Where the device is a container, 
basic information would of course be the amount of product remaining in the 
container, but it can also keep a record of the number of times it has been 
5 used, when it was last used, and when it should next be used. This is 
particularly valuable when medicine is required to be taken at regular intervals 
or according to a predetermined timetable. In such circumstances by keeping 
a record of when the container has been used, the memory can provide an 
indication of whether the user has adhered to such a predetermined timetable. 

10 A visual display coupled to the electronic circuitry can be provided on the 
container to show some or all of this kind of information. The container can 
though, include means for coupling the circuitry to a separate unit through a 
docking station in which infomfiation stored in the memory can be received, 
analysed or displayed. In this way, access to information in the memory can 

15 be controlled or restricted. 

Devices of the invention can be designed simultaneously with a stand 
or docking station to which they can be connected for the transfer of data, to 
and from the device and/or the transfer of power to the device or a battery 
therein. This can be particularly valuable when a device is to be re-used. It 

20 can be installed on a stand or docking station, stripped of data, and reloaded 
with new data for an entirely different regime. The removed data can of 
course be retained, in the base or other equipment connected thereto for 
storage and/or analysis. The base or docking station can be designed with a 
mechanism that is uniquely able to activate the circuitry in the device to 

25 release data stored and accumulated therein for transfer to external 
equipment. Stands for the end users of devices according to the invention 
would of course only perform some of these functions. Stripping the memory 
of data and reprogramming will normally only be conducted by the 
manufacturer when a device is being recycled. 
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Access to information in the memory can be had in a number of ways. 
Typically, the device can include a visual display which can show some or all 
of the information in the memory and typically, such a display will comprise an 
electroluminescent material disposed behind a window in a wall of the 
5 housing. Access can also be had to information in the memory through an 
infrared or radio frequency window in the wall of the container, and such a 
window can also be used to deliver data and/or power to the circuitry and/or 
storage component. By this means, or by the use of other forms of 
connection, the circuitry and more particularly the memory can be 
10 programmed with infonnation relating to the use of the medicinal product. 
Such information can be used to protect against over-use of the device. For 
example, it can generate a warning signal if the container is sought to be used 
too soon after a previous use. 

It will be appreciated from the above that the invention can readily be 
15 applied to a dispensing device in which a mechanism is included for 
generating a signal each time product is removed. The mechanism then 
transmits that signal to the memory where that piece of data is retained. This 
aspect of the invention can be embodied in an inhaler in which a dosage is 
taken when required, rather than at regular intervals. In such a device it is 
20 important not only to know how many dosages have been used, and how 
many remain, but also how long it is since a supply of inhalant was first 
accessed. In this application then, memory can store information relating to 
the first use and. as appropriate, the time at which each subsequent dosage 
was taken. In this way, means are provided for at least putting an operator on 
25 notice if the device is being over-used. These same features can, of course, 
be incorporated in any device according to the invention as part of the means 
by which the usage of the device is monitored. In the application of the 
present invention to an inhaler, the sensing mechanism is fitted in the inhaler 
mouthpiece to sense the passage of inhalant therethrough. The mechanism 
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might be a pressure sensor, but a preferred mechanism comprises cross 
wires traversing the mouthpiece which can not only sense the passage of 
inhalant, but also give an indication of its quality. Particularly, cross wires can 
be used to provide an indication of the proportion of carrier and active 
5 ingredient in the suspension which is drawn through the mouthpiece. 

Portable devices are of course subject to movement as they are carried 
around, and an induction generator of the kind referred to above will thus 
generate power by this normal movement. However, it is generally 
recommended that inhalers particularly are deliberately shaken before use to 
10 ensure uniform distribution of carrier and active ingredient in the inhalant, and 
this can ensure the generation of sufficient power to record relevant data from 
the subsequent use. 

In one of its more simple forms, a device according to the invention can 
be a disposable unit. Such a unit could have a battery and relatively simple 

15 circuitry that would be sufficient for an inhaler of the kind described above. 
Devices for monitoring less straightfonA^ard treatment regimes can include 
more complex circuitry with memories storing more detailed information. 
Such devices would normally be reusable, with either a rechargeable 
component or a solar cell as the power source and/or have means for 

20 coupling to an extemal power source or other equipment 

The invention does of course have application in fields other than the 
monitoring of medical dosages. A wide range of goods may be packaged in 
products according to the invention, and a wide range of information can be 
stored in the memory. Thus, the quality of an item in the product can be 
25 monitored, as can any changes in the product contents. Chemical reactions 
and temperatures can be monitored, and by coupling the memory to external 
equipment, the contents of the product can be subject to treatment in 
response to information derived from the memory. 
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For comestible products particularly, it is important to know their age, 
and the "use by" date, after which their consumption could have undesirable 
consequences. The same applies to pharmaceutical products and medicines, 
particularly OTC products manufactured and packaged well prior to their 
5 expected sale and use date. For some such goods, this information is not as 
accurate or comprehensive as It might be hoped to be as, particularly for 
packaged products, the history of each individual product in the package may 
not be the same. 

The present invention can be used to keep a record of a product's 
10 history from a chosen stage. Typically, a device of the invention can be 
applied at a specific point in the manufacture of the product, with the initial 
data entered in the device being of course directly related to that particular 
stage. As the product moves through subsequent stages additional 
information will be entered. The memory device would be accessible, with the 
15 ease of access being dependent of course upon the confidentiality of any data 
in the device, but the stored information would provide a history of the 
product, and thus important information for a subsequent user. 

In a relatively straightfonft^ard application of the above, such as to fresh 
food. for retail sale, a tag or packaging can include a memory device of the 

20 invention, into which the information critical to its safe consumption has been 
programmed. For example, it can contain a record of when a piece of fruit 
was picked, and in what state; ie ripe, or green and still to be ripened, and 
subsequent dates identifying when a product should go on sale and critically 
of course, when it should be withdrawn from sale after too long on the 

25 shelves. In a more complex application, a device of the invention can be 
applied to a factory product at the early stage in its manufacture, and record 
subsequent stages in its manufacture together with relevant details of its 
components. With all this information accessible later in the product's life, in 
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the event that a difficulty arises with it diagnosis of that difficulty and selection 
of a means by which the difficulty can be met will be greatly facilitated. 

The invention can also be used in connection with packaged products. 
The memory device being applied to the package rather than the individual 
5 products. The device can though, be programmed with information specific to 
each product in the package, and if there are different criteria that apply to 
different products within the package, this information can be made available. 

The invention has particular application to manufactured products. 
According to this aspect of the invention, such a product incorporates 

10 electronic circuitry forming an accessible memory programmed with data 
comprising details of its manufacture, and adapted to receive additional data 
relating to its subsequent history. That additional data can be user 
instructions and/or data relating to the eventual use. of the product. The 
means by which data relating to the eventual use of the product is entered 

15 into the memory can be automatic. In other words, the product can include 
some mechanism by which the history of a product's use is recorded of the 
kind referred to above. In this way, the product itself can keep a record of its 
use and more importantly perhaps, of any misuse. In the subsequent analysis 
of the effectiveness of a product, its use or misuse according to given 

20 instructions is of course important. 

Where the accessible memory in a device according to the invention 
holds data relating to quite different aspects of a product, the memory can 
also be programmed with different levels of access. An eventual user would 
of course need access to user instructions, and possible data relating to the 
25 eventual use or misuse of the product according to such instructions. A 
supplier would certainly wish to have access to the user instructions and 
eventual use data in the event of a product provoking a complaint. The 
manufacturer will of course wish to have access to all data held in the memory 
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for guidance regarding future manufacturing practices. Particularly, the 
manufacturer will wish to monitor not only the performance of a product, but 
also the manner in which the performance varies in response to different user 
instructions and different levels of misuse of the product. 

5 The above classes of data entered on the memory in products 

according to the invention and their accessibility is particularly relevant to 
medical and pharmaceutical products; either prescribed or OTC products. 
Instructions given by doctors and pharmacists for example regarding the use 
of such products can vary according to the symptoms described, and by 
10 accessing the entire data in the memory, when a used product is returned, the 
manufacturer can modify the product and/or vary the basic guidelines 
regarding its use. It will be appreciated that where appropriate doctors, 
pharmacists and other retailers of such products can be enabled to program 
use instructions into a product for a particular patient or customer. 

15 Devices of the invention can also be used to record information sensed 

rather than that which has been deliberately programmed into it. For 
example, if a product is to be stored in particular conditions such as 
temperature and humidity, then the memory device applied to it can include 
appropriate sensors that in effect notify the device if the relevant ambient 

20 condition goes beyond a predetermined limit. This information can then be 
made available to a subsequent handler of the product, who then has the 
option of making a judgement as to whether the product can be used. This 
feature does of course apply particularly to pharmaceuticals and medicines, 
but it can also be of value in the context of factory products which may use for 

25 example, a temperature sensitive component. 

It will be appreciated from the above that accessible memories can be 
applied to and sometimes implanted in manufactured products or their 
packaging in accordance with the invention to provide a history of that product 
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over whatever period is chosen. For example, the memory in a 
phannaceutical device can be programmed with basic manufacturing data, 
distribution details, user instructions and eventual use data, at different 
stages. If the product is in due course returned to the manufacturer, it will 
5 bear a comprehensive history which will be of considerable value in 
subsequent product development The memory circuitry can be formed 
integrally with a component or element of a product of the invention. An 
example of such a product is an inhaler as described above, having a plastic 
body into which memory circuitry can be embedded or moulded. The 

10 infomnation initially programmed into the device can include details of the 
inhalant or liquid with which the device is loaded, the date of such loading, 
and a projected date by which either or all its contents should have been 
consumed, or if not consumed, should be discarded, as basic manufacturing 
data. Additional data can be entered subsequently, as described above. 

15 When the contents have been used, the product can be returned to the 
manufacturer to be re-filled. At that time, the memory can be fully read, and 
then cleared for re-programming when loaded with a fresh charge. 

In accordance with the invention a wide variety of infomnation may be 
programmed into an electronic memory in a manufactured product, packaging 

20 or product label. For marketing and research purposes, point of sale data can 
be valuable as can be details of the eventual purchaser or user. The reason 
or reasons for the acquisition of a product can also be of value. While this 
may be a little difficult to obtain for general retail products, for phannaceutical 
products provision can certainly be made for the doctor or phamiacist to enter 

25 into the memory some details at least of the symptoms to be treated. 

Memory circuitry can, according to the invention be easily applied to 
products, either physically attached by some conventional mechanism, or 
implanted in the body of a product or component thereof. Electronic and 
indeed magnetic circuitry can be easily embedded in plastics materials, while 
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Still being programmable with additional data, and accessible to reveal the 
data it holds. Thus, products formed predominantly in plastics materials can 
be designed and manufactured with devices of the invention as integral 
components. Other products can easily be adapted to receive such devices, 
5 either in a separate housing or compartment, or as an attachment. Where 
required, mechanisms can be incorporated in products to automatically record 
usage. For example, a treatment device such as a piezoelectric switch or 
proximity sensor, can be incorporated in many types of dispensers to keep a 
record of when and what dosage of a prescribed treatment was taken. Thus, 
10 it Is not necessary to rely on a product user to create and enter data relating 
to the eventual use of the product. It can be entered automatically. 

The invention also relates to a method of manufacturing a utilitarian 
device of the kind described above. In such a method, circuitry including the 
electronic memory is located in a mould cavity, and a plastics element 

15 injection moulded therein around the circuitry. The plastics element is then 
incorporated in the device housing, although it will be appreciated that in 
some circumstances the plastics element can constitute the entire housing, 
both in effect being simultaneously injection moulded in the same cavity. The 
electronic circuitry is typically printed on a normally flexible substrate, which 

20 can be readily suspended in a cavity in which plastics material can be 
injection moulded. Other elements described above, batteries, disclosure 
(display) devices and connections for external electrical contacts can also be 
readily incorporated in the injection moulding process. 

The invention will now be described by way of example and with 
25 reference to the accompanying drawings wherein: 

Figure 1 is a cross-sectional view of an inhaler mounted on a stand; 

Figure 2 is an end view of the assembly of Figure 1 ; and 
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Figure 3 is a schematic representation of the eiectronic elements and 
circuitry in the inhaler and stand of Figures 1 and 2. 

The inhaler shown in Figure 1 comprises a main body 2 and a 
mouthpiece 4. It is operated in the usual way by depression of a plunger 6 or 
5 suction to discharge a suspension of inhalant and canrier through the 
mouthpiece. The housing is moulded in a plastics material such as 
polypropylene or ABS, and in a panel such as panel 8 of the housing circuitry 
including an electronic memory is embedded. The circuitry is coupled to a 
battery 10, also embedded in the inhaler housing 2 with an induction 

10 generator 12 for charging the battery. A typical magnetic induction generator 
unit is based on omnidirectional magnetic coils and is relatively cheap to 
produce. The electronic circuit and memory are based on application specific 
integrated circuits (ASICs) which are also inexpensive components. These 
elements of the inhaler are not shown in the drawing. They can all be 

15 embedded in the front panel 8, and as a consequence not be visible. 

The induction generator will generate power during normal handling of 
the inhaler by virtue of its general movement and deliberate shaking prior to 
use. With this in mind, the generator is normally oriented to form movement 
substantially parallel to the line of action of the plunger 6, as this will be the 
20 way in which the inhaler will be shaken naturally during everyday use. 

The inhaler may itself be a modular construction, with the housing 2, 
the mouthpiece 4 and the front panel 8 being separate components. The 
housing 2, for holding the plunger or canister 6, and the mouthpiece 4 may be 
disposable items, with the front panel 8 containing the electronic hardware, 
25 being retained for multiple use. 

On either side of the front panel, there is a display unit. The unit 14 in 
the illustrated embodiment provides a simple indication of the quantity of 
inhalant retained in the housing. The unit 16 provides rather more 
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sophisticated information relating to the use to which the inhaler has been put. 
Of course, both units will only display infonnation provided to them from the 
electronic memory and which the memory is programmed to display but 
typically, the unit 16 will indicate when a dose was last taken, and when the 
5 next dose should be taken. It can also normally show the amount of power 
remaining in the circuitry. Each display unit typically comprises an 
electroluminescent system. 

The stand 18 has a recess formed to complement the base of the 
inhaler, with an infrared (IR) or radio frequency (RF) window 20 which, when 

10 the inhaler is installed on the stand, in juxtaposition to a corresponding 
window 22 at the base of the panel 8 of the inhaler. The stand itself will be 
connected to external equipment such as a PC which, through the windows 
20, 22, can receive infonnation from the electronic memory in the inhaler 
itself, and similarly program the circuitry to follow a new routine. Data may 

15 thus be transmitted, to or from the electronic circuitry. Such windows can also 
be used to deliver either some initial power to the circuitry, or to charge or 
secure that sufficient charge has been applied to the circuitry to sustain its 
performance over a predetermined period. This enables an inhaler to be used 
on a number of occasions with refills of inhalant, but it may be preferable to 

20 merely re-use the electronic circuitry in the panel 8, and regard the housing 2 
(and canister or plunger 6) and the mouthpiece 4 as disposable items. 

In order to monitor use of the inhaler illustrated, some mechanism must 
be provided for sensing the passage of inhalant through the mouthpiece. This 
can be accomplished by a number of means, and a variety of pressure 
25 sensors are available which can be effectively used. However, we prefer to 
use cross-wires in the mouthpiece which will sense not only the passage of 
suspended inhalant and carrier, but also the quality of the suspension; ie, the 
relative amounts of inhalant and carrier in the suspension. All this information 
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sensed by the cross-wires will be transmitted to the circuitry, and recorded in 
the memory. 

The battery or power source for sustaining the memory and operating 
an electroluminescent display system, may take the form of a capacitor and 

5 we have found a 1 F capacitor to be sufTicient for this purpose. Such capacitor 
can provide the required peak energy of around 5V at 2.5mA continuously for 
1.5 hours. On the basis of "short event use" such capacitor can provide 
enough power to operate the circuitry and an electroluminescent display unit 
without charge for a period of three to. four days. Inhalers are normally used 

10 and carried around on a daily basis, and such nomial movements will of 
course activate the induction generator to charge the battery. The system 
described does provide for long term operation. 

As an alternative to coupling the electronic circuitry in the panel 8 to the 
stand 18, through an IR or RF window, physical connectors may be used. 

15 Figures 3 and 4 show the basic circuitry in an inhaler and stand of the 

kind shown in Figure 1 formed with complementary l/R windows. An EEProm 
memory 24 is coupled to a driver 26 in the dose counter 28. The counter 28 
includes a microcontroller which receives information from a dose detection 
circuit 30 activated by a sensor 32 which monitors actual use of the inhaler 

20 and/or responds directly to the operation of a switch 34 by the user taking a 
dose. The counter 28 is powered by the battery 10 sustained by the induction 
generator 12. An IR driver 36 is disposed at a surface of the body 2 to form a 
window (22) through which to communicate with complementary circuitry 38 in 
the stand. The driver 36 includes both a transmitter 40 and a receiver 42. 

25 The circuitry 38 comprises a microprocessor 44 for translating between 

RS232 signalling for communicating with a remote PC and IR signalling for 
communicating with the dose counter 28. The microprocessor therefore 
includes an RS232 level converter 46 with an external connection to a PC 48, 
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and an IR driver 50 with an IR receiver 52 and an IR transmitter 54 which, 
when the inhaler is located in the stand, are in respective juxtaposition to the 
transmitter 40 and receiver 42 of the dose counter. 

An EEProm memory can register and store data at different interface 
5 levels. For an inhaler or medical dosage container, three different interfaces 
are recommended; production, distribution and usage. Production data is 
entered once, and becomes a permanent record in the memory. It will 
normally only be retrieved or erased is the memory is completely reset, for 
example when the device is returned to the manufacturer for re-use. 
10 Distribution data is entered at subsequent stages, and this can Include user 
instructions from a prescribing medical professional or a pharmacy for an 
OTC product. This data too will normally only be erased when the memory is 
completely reset, and be retrievable with the production data upon recycling. 
Usage data is of course entered, either actively or passively, by the eventual 
15 user. Some of this data can be available to the user with the user 
instructions, but it will all be recorded for retrieval upon subsequent recycling 
of the device. In this way a device of the invention can in effect carry its entire 
history and provide invaluable data for manufacturers and medical 
practitioners. 

The stand illustrated can be provided with the inhaler for the user to 
recharge the battery and/or monitor his or her use of the device by connecting 
the unit to a PC. The manufacturer will of course have multiple stands for 
initial charging and programming, and for handling recycled units. 

While the invention has been particularly described with reference to 
an inhaler, it should be understood that it has application to many other 
products. Many medicines and medical products are of course particularly 
sensitive to incorrect storage, age and misuse and any dispenser of such 
products can usefully embody the invention. Additionally though, devices of 



20 



25 
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this invention can be used with comestible, packaged and manufactured 

* 

products as referred to generally above. 
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CLAIMS 

1. A utilitarian device comprising a body having incorporated 
therein electronic circuitry and a power storage component therefor, the 
circuitry including an electronic memory; and means for adding information to 

5 the memory as the device is used. 

2. A device according to Claim 1 including a mechanism for 
generating an electrical signal for transmission to the memory in response to 

ft 

use of the device. 

3. A device according to Claim 2 wherein the mechanism is one of 
10 a piezoelectric device, a microswitch and a proximity detector. 

4. A device according to any preceding Claim including an 
induction generator for sustaining the power storage component. 

5. A device according to any preceding Claim including electrical 
contacts at a surface of the device and connected to the electronic circuitry, 

15 for coupling the circuitry to external equipment. 

6. A device according to any of Claims 1 to 4 including an infra-red 
or radio frequency window for linking the circuitry to external equipment. 

7. A device according to Claim 5 or Claim 6 in combination with a 
docking station for receiving the device, the docking station being operative to 

20 transfer data to and receive data from the device. 

8. A device according to any preceding Claim including disclosure 
means for making information available from the electronic memory. 

9. A device according to Claim 6 wherein the disclosure means 
comprises a display visible at a surface of the body. 
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10. A device according to Claim 9 wherein the display comprises an 
electroluminescent material disposed behind a window in a wall of the body. 

11. A device according to any of Claims 8 to 10 including a switch 
for activating the disclosure means. 

5 12. A device according to any preceding Claim containing a supply 

of medical treatment dosages. 

13. A device according to Claim 12 wherein the circuitry is 
programmed to monitor the removal of dosages from the supply. 

14. A device according to Claim 12 or Claim 13 wherein the circuitry 
10 is programmed to control the removal of dosages from the supply. 

15. A device according to any preceding Claim wherein a plastics 
element is injection moulded around the electronic circuitry. 

16. A device according to any preceding Claim wherein the 
electronic circuitry is printed on a substrate. 

15 17. A device according to any preceding Claim including means for 

coupling the power storage component to an external source of power for 
charging. 

18. A device according to any preceding Claim including a visual 
display coupled to the electronic circuitry for showing information. 

20 19. A device according to Claim 18 including a switch for activating 

the display. 

20. A device according to Claim 18 or Claim 19 wherein the display 
comprises an electroluminescent material disposed behind a window in a wall 
of the body. 
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21. An inhaler comprising a device according to any preceding 
Claim, with a mouthpiece for the withdrawal of inhalant from the container, the 
mouthpiece being fitted with a sensor for generating a signal in response to 
the passage of inhalant therethrough, and transmitting such signal to the 

5 memory. 

22. An inhaler according to Claim 21 wherein the sensor comprises 
cross-wires traversing the mouthpiece cross-section. 

23. A method of manufacturing a utilitarian device according to any 
preceding Claim, comprising locating circuitry including the electronic memory 

10 in a mould cavity; injection moulding a plastics element in the cavity and 
around the circuitry; and incorporating the plastics element in the body of the 
device. 

24. A method according to Claim 23 wherein the body includes the 
plastics element, and both are injection moulded simultaneously in the same 

15 mould cavity. 
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(57) Abstract: A utilitarian device is disclosed comprising a body (2) in which are incorporated electronic circuitiy and a power 
2 storage component (10) thercfor. The circuitry includes an electronic memory (24), and provision is made for adding information to 
that memory (24) as the device is used. An induction generator (12) can also be inooiporated in the body (2) to sustain the power 
storage component (10). Information can be added to the memory (10) at any stage from manufacture of the device to and during its 
ultimate use, thereby creating an effective history of the device in the memory (24). A particular embodiment of the invention is an 
^ inhaler in which the ultimate user can keep an effective record of activity. 
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